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(57) ABSTRACT 

An image reading apparatus (A) includes a plurality of light 
sources (6) arranged in a roW, and a holloW portion (14) for 
guiding light emitted from the light sources toWard an image 
read line The holloW portion (14) is divided by a 
plurality of partitions (15) into a plurality of individual 
sections (14a). As a result, it is possible to illuminate the 
longitudinally opposite ends and longitudinally central por 
tion of the image read line (S) uniformly. 
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FIG.3 
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FIG.4 
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IMAGE READING APPARATUS 

TECHNICAL FIELD 

[0001] The present invention relates to an image reading 
apparatus used for reading images of various kinds of 
documents. 

BACKGROUND ART 

[0002] A typical prior art image reading apparatus has 
such a structure as shoWn in FIG. 11. The illustrated image 
reading apparatus comprises a substrate 92 provided With a 
plurality of light sources 91, a lens array 93, a plurality of 
light receiving elements 94 and a case 90 for housing these 
components. The case 90 has an upper surface on Which a 
transparent plate 97 is mounted. The transparent plate 97 has 
an obverse surface a portion of Which serves as an image 
read line Sa. As shoWn in FIG. 12, the light sources 91 are 
arranged in a roW. The case 90 includes a holloW portion 96 
for guiding light emitted from the light sources 91 toWard 
the image read line Sa. 

[0003] In this image reading apparatus, When light emitted 
from the light sources 91 impinges on the image read line Sa, 
the light is re?ected by the document D. The re?ected light 
is collected by the lenses of the lens array 93 to be received 
by the light receiving elements 94. Each of the light receiv 
ing elements 94 outputs signals corresponding to the 
received amount of light. Thus, an image of the document D 
is read by line by line. 

[0004] In an image reading apparatus, an image read line 
Sa needs to be illuminated as uniformly as possible along its 
entire length for enhancing the image reading quality. HoW 
ever, the above-described prior art structure has a problem 
that the image read line Sa cannot be illuminated uniformly, 
as Will be described beloW. 

[0005] In the prior art, the holloW portion 96 simply 
eXtends along the roW of light sources 91. Therefore, light 
emitted from the light sources 91 overlaps at a longitudinally 
central portion of the image read line Sa. On the other hand, 
light does not overlap at longitudinally opposite ends of the 
image read line Sa, because only a small number of light 
sources are arranged in facing relationship to these ends of 
the image read line. As a result, the longitudinally opposite 
ends of the image read line Sa are less illuminated than the 
longitudinally central portion. 

[0006] Further, in the prior art structure, the case 90 is 
made of black resin so that all the surfaces de?ning the 
holloW portion 96 are black for absorbing light. This is 
because black surfaces prevent light from scattering upon 
re?ecting near the light receiving elements 94, so that 
scattering re?ection light Will not enter the light receiving 
elements 94. In the prior art structure, therefore, light 
impinging on tWo surfaces 96a de?ning the longitudinally 
opposite ends of the holloW portion 96 is not re?ected 
toWard the image read line Sa. This also causes the longi 
tudinally opposite ends of the image read line Sa to be less 
illuminated than the central portion. 

[0007] Moreover, auXiliary elements (not shoWn) such as 
jumpers, capacitors, resistors and/or the like may be 
mounted on the obverse surface of the substrate 92. In such 
a case, the auXiliary elements may have light re?ectivity 
Which is different from that of the obverse surface of the 
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substrate 92. On the other hand, all of light emitted from the 
light sources 91 does not directly reach the image read line 
Sa. Some of light is re?ected at the obverse surface of the 
substrate 92 before reaching the image read line Sa. In the 
prior art structure, the auXiliary elements re?ect light dif 
ferently from the obverse surface of the substrate 92. As a 
result, portions of the image read line Sa corresponding to 
the auXiliary elements may be illuminated With different 
luminosity from the other portions of the image read line Sa. 

DISCLOSURE OF THE INVENTION 

[0008] It is an object of the present invention to provide an 
image reading apparatus Which is capable of eliminating or 
reducing the problems of the above-described prior art 
apparatus. 

[0009] In accordance With a ?rst aspect of the present 
invention, there is provided an image reading apparatus 
comprising a substrate Which has an obverse surface pro 
vided With a plurality of light sources arranged in a roW, a 
case including a holloW portion extending along the roW of 
the light sources for guiding light emitted from the light 
sources toWard an image read line, and a lens array for 
forming an image of a document onto a plurality of light 
receiving elements arranged in a roW. The document is 
disposed to face the image read line. The image reading 
apparatus further includes a plurality of partitions for divid 
ing the holloW portion longitudinally into a plurality of 
individual sections. 

[0010] With this structure, light emitted from the light 
sources travels Within the individual sections before reach 
ing the image read line. Therefore, unlike the prior art 
apparatus, the degree of light overlapping at a longitudinally 
central portion of the image read line does not differ much 
from that at the longitudinally opposite ends of the image 
read line. Therefore, the image read line can be illuminated 
longitudinally uniformly to enhance the image reading qual 
ity. 

[0011] Preferably, the partitions may be integral With the 
case. With this structure, the partitions can be made easily. 
Further, since the partitions serve as ribs, the mechanical 
strength of the case is enhanced. 

[0012] Preferably, the partitions may be arranged at a 
substantially constant pitch longitudinally of the holloW 
portion, and the light sources may be equally allocated to the 
individual sections. With this structure, the individual sec 
tions are identical With respect to their siZe and the amount 
of light emitted therein. Therefore, uniform illumination of 
the image read line over its entire length can be performed 
even more reliably. 

[0013] Preferably, each of the partitions has light-re?ec 
tive surfaces. With this structure, it is possible to prevent 
light from being absorbed by the partitions. Therefore, the 
amount of light directed toWard the image read line can be 
prevented from being reduced. 

[0014] Preferably, the partitions are White for enhancing 
the re?ectivity of the partitions. Preferably, a plurality of 
surfaces de?ning the holloW portion as Well as portions of 
the obverse surface of the substratefacingtheholloWpor 
tionarealsoWhite. With this structure, light from the light 
sources can be efficiently re?ected at these surfaces to be 
directed toWard the image read line, so that the illumination 
ef?ciency can be enhanced. 
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[0015] Preferably, the case may be made of White resin. 
With this structure, even a case having a complicated shape 
can be easily made White. 

[0016] Preferably, the plurality of light receiving elements 
may be disposed on the obverse surface of the substrate, and 
the image reading apparatus may further include a re?ection 
preventing member surrounding the light receiving ele 
ments. With this structure, the light receiving elements can 
be mounted on the obverse surface of the substrate like the 
light sources, so that mounting can be performed easily. 
Further, light traveling from the document toWard the light 
receiving elements can be prevented from randomly re?ect 
ing near the light receiving elements. Therefore, the light 
receiving elements do not receive noises due to the ran 
domly re?ecting light, Which leads to enhancement of image 
reading quality. Preferably, each of the light sources may be 
confronted by a surface for blocking light emitted from the 
light source. With this structure, it is possible to prevent light 
traveling toWard the front of the light sources from directly 
reaching the image read line. Therefore, it is possible to 
prevent the image read line from being illuminated more 
intensively at portions confronting the light sources than at 
the other portions. As a result, uniform illumination of the 
image read line can be performed even more reliably. 

[0017] Preferably, the obverse surface of the substrate may 
be provided With auxiliary elements, and at least selected 
ones of the partitions cover the auxiliary elements. With this 
structure, light emitted from the light sources can be pre 
vented from reaching the auxiliary elements. Therefore, 
even if the auxiliary elements have light re?ectivity Which is 
largely different from that of the substrate, it is possible to 
prevent the illumination intensity of the image read line 
from largely differing betWeen portions corresponding to the 
auxiliary members and the other portions. 

[0018] Preferably, each of the auxiliary elements projects 
from the obverse surface of the substrate, and each selected 
partition is formed, at a portion covering the auxiliary 
element, With a recess for receiving the auxiliary element. 
With this structure, the auxiliary element can be appropri 
ately covered by the corresponding partition. Moreover, it is 
possible to bring the partitions into engagement With the 
obverse surface of the substrate While also preventing the 
partitions from undesirably interfering With the auxiliary 
elements. Therefore, the substrate can be positionally 
adjusted by referring to the positions of the partitions. 

[0019] Preferably, the case may include a groove for 
receiving the lens array, and the case may be provided With 
a transparent plate Which has an obverse surface providing 
the image read line. The transparent plate may have a reverse 
surface formed With a projection for engagement With the 
lens array for forcing the lens array toWard a bottom of the 
groove. With this structure, the transparent plate for provid 
ing the image read line can be utiliZed for ?xing the lens 
array. 

[0020] Preferably, the lens array may comprise a plurality 
of lenses arranged in a roW and held in an elongated holder 
While the projection may extend longitudinally of the holder 
for engagement thereWith. With this structure, the projection 
presses doWn the lens array along its length. Therefore, it is 
possible to prevent the lens array from Warping longitudi 
nally. As a result, the distance betWeen the lenses of the lens 
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array and the light receiving elements can be kept 
unchanged, Which prevents the read image from becoming 
out-of-focus. 

[0021] Preferably, the case may be formed With an open 
ing in Which the transparent plate is ?tted, and the transpar 
ent plate and side Walls de?ning the opening may be 
respectively provided With at least one pair of engagement 
means for preventing the transparent plate from moving far 
aWay from the lens array. With this structure, it is possible 
to facilitate mounting of the transparent plate to the case. 

[0022] In accordance With a second aspect of the present 
invention, there is provided an image reading apparatus 
comprising a substrate Which has an obverse surface pro 
vided With a plurality of light sources arranged in a roW, a 
case including a holloW portion extending along the roW of 
the light sources for guiding light emitted from the light 
sources toWard an image read line, and a lens array for 
forming an image of a document onto a plurality of light 
receiving elements arranged in a roW, the document being 
disposed to face the image read line. The image reading 
apparatus includes a pair of Wall surfaces de?ning longitu 
dinally opposite ends of the holloW portion, and at least part 
of each Wall surface is a light-re?ective surface. 

[0023] With this structure, When the light traveling toWard 
the longitudinally opposite ends of the holloW portion 
reaches the light re?ective surfaces, the light is re?ected 
toWard the image read line. At this time, most of the light 
thus re?ected travels toWard the longitudinally opposite ends 
of the image read line. Therefore, it is possible to prevent the 
longitudinally opposite ends of the image read line from 
being less illuminated than a longitudinally central portion 
of the image read line. Accordingly, it is possible to illumi 
nate the image read line uniformly, thereby enhancing the 
image reading quality. 
[0024] Preferably, the light re?ective surface may be 
White. With this structure, the re?ectivity of the light re?ec 
tive surfaces can be enhanced. 

[0025] Preferably, the holloW portion may provide a space 
betWeen the image read line and the lens array, and the light 
re?ective surface may be oriented into the space. With this 
structure, it is possible to position the light re?ective sur 
faces close to the longitudinally opposite ends of the image 
read line. This is preferable for reliably illuminating the 
longitudinally opposite ends of the image read line. 

[0026] Preferably, a complementary member Which is 
separate from the case may be mounted in the case. The 
complementary member has outer surfaces Which are at least 
partially White, and part of the complementary member 
serves as the light re?ective surface. With this structure, the 
complementary member is utiliZed for readily providing the 
light re?ective surface at an appropriate position Within the 
case Without complicating the con?guration of the case. 

[0027] Preferably, the case may include a groove for 
receiving the lens array, and part of the complementary 
member may be disposed betWeen the lens array and the 
image read line to prevent the lens array from coming out of 
the groove. With this structure, it is possible to ?x the lens 
array appropriately and reliably Without increasing the num 
ber of parts of the image reading apparatus. 
[0028] Other features and advantages of the present inven 
tion Will become clearer from the detailed description given 
beloW With reference to the accompanying draWings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a sectional vieW showing an example of 
image reading apparatus in accordance With the present 
invention. 

[0030] FIG. 2 is a sectional vieW taken along lines II-II in 
FIG. 1. 

[0031] FIG. 3 is a sectional vieW taken along lines III-III 
in FIG. 2. 

[0032] FIG. 4 is a sectional vieW taken along lines IV-IV 
in FIG. 2. 

[0033] FIG. 5 is an exploded perspective vieW of the 
image reading apparatus shoWn in FIG. 1. 

[0034] FIG. 6 is a sectional vieW shoWing another 
example of image reading apparatus in accordance With the 
present invention. 

[0035] FIG. 7 is a sectional vieW taken along lines VII-VII 
in FIG. 6. 

[0036] FIG. 8 is a sectional vieW taken along lines VIII 
VIII in FIG. 6. 

[0037] FIG. 9 is a sectional vieW taken along lines IX-IX 
in FIG. 8. 

[0038] FIG. 10 is a perspective vieW of a complementary 
member used in the image reading apparatus shoWn in 
FIGS. 6 through 9. 

[0039] FIG. 11 is a sectional vieW shoWing a prior art 
apparatus. 

[0040] FIG. 12 is a sectional vieW taken along lines 
XII-XII in FIG. 11. 

BEST MONDE FOR CARRYING OUT THE 
INVENTION 

[0041] Preferred embodiments of the present invention 
Will be described beloW With reference to the accompanying 
draWings. FIGS. 1 through 5 illustrate a ?rst embodiment 
of the present invention. As shoWn in FIG. 1, an image 
reading apparatus A in this embodiment comprises a case 1, 
a transparent plate 2, a lens array 3, a re?ection preventing 
member 4, a substrate 5, a plurality of LED chips 6, a 
plurality of light receiving elements 7 and a plurality of 
attachments 59. 

[0042] The case 1 is elongated as shoWn in FIG. 5. The 
case 1 may be made of White synthetic resin prepared by 
adding titanium oxide to polycarbonate for example. There 
fore, all surfaces of the case 1 are White. Thus, the case 1 has 
a high light re?ectivity of 90-98% for example. 

[0043] The transparent plate 2, Which may be made for 
example of acrylic synthetic resin having high transparency, 
is in the form of a generally elongated rectangle. The 
transparent plate 2 has an opposite pair of longitudinal edges 
20a, 20b Which are respectively formed With a plurality of 
engaging projections 21a, 21b arranged at a predetermined 
pitch longitudinally of the transparent plate 2. The transpar 
ent plate 2 has a reverse surface (loWer surface) formed With 
an elongated projection 22 extending longitudinally of the 
transparent plate 2. 
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[0044] As clearly shoWn in FIG. 1, the case 1 is formed, 
on its upper surface, With an opening 10b, Which is closed 
by ?tting the transparent plate 2 therein. The opening 10b is 
de?ned by side Walls Which are formed With a plurality of 
engaging holes 11a, 11b, respectively. The engaging projec 
tions 21a, 21b of the transparent plate 2 are inserted into the 
respective engaging holes 11a, 11b for engagement there 
With. The transparent plate 2 is thus ?xed to the case 1. In 
mounting the transparent plate 2 to the case 1, a force may 
be applied to an upper portion of the case 1 to elastically 
deform the case 1 for Widening the opening 10b. This 
facilitates engagement of the engaging projections 21a, 21b 
With the respective engaging holes 11a, 11b. 

[0045] A platen roller P is disposed in facing relationship 
to an obverse surface (upper surface) of the transparent plate 
2. The platen roller P transfers a document D in contact With 
the obverse surface of the transparent plate 2. 

[0046] The lens array 3 comprises a plurality of lenses 31 
arranged in a roW and held in a holder 30 Which is in the 
form of an elongated block formed of synthetic resin. Each 
of the lenses 31 may be a selfoc lens capable of forming an 
actual siZe erect image of a document. HoWever, the kind of 
the lenses 31 is not limitative, and use may be made of other 
lenses such as a convex lens. The lens array 3 is ?tted into 
a groove 10 formed in the case 1 beloW the transparent cover 
2. The projection 22 of the transparent cover 2 engages an 
upper surface of the lens array 3, forcing the lens array 3 
doWnWard almost over its entire length. As a result, the lens 
array 3 is prevented from being lifted. Since the projection 
22 engages the upper surface of the lens array 3 at a 
longitudinal edge thereof, the lens array 3 is not covered 
With the projection 22. A portion of the transparent plate 2 
directly above the lens array 3 serves as an image read line 
S. 

[0047] Upon receiving light, the light receiving elements 
7 for photo-electric conversion output signals (image sig 
nals) corresponding to the received amount of light. The 
light receiving elements 7 are arranged on an obverse 
surface of the substrate 5 in a roW extending longitudinally 
of the substrate 5. The case 1 has aholloW chamber 11 at the 
bottom. The substrate 5 is mounted at the bottom of the case 
1 so that the light receiving elements 7 on the substrate are 
accommodated Within the holloW chamber 11 for receiving 
light passing through the lenses 31. Mounting of the sub 
strate 5 at the bottom of the case 1 is performed using the 
attachments 59. Each of the attachments 59 engages corre 
sponding one of projections 12 formed on outer surfaces of 
the case 1, thereby constantly forcing the reverse surface of 
the substrate 5 upWardly. 

[0048] The re?ection preventing member 4 may be made 
of black ABS resin for example, and the surfaces thereof 
have loW light re?ectivity. The re?ection preventing member 
4 is disposed in the holloW chamber 11 to surround the light 
receiving elements 7. The re?ection preventing member 4 is 
formed With a slit 41 for alloWing light passing through the 
lenses 31 to travel toWard the light receiving elements 7. The 
re?ection preventing member 4 is upWardly formed With a 
plurality of projections 40. Mounting of the re?ection pre 
venting member to the case 1 may be performed by ?tting 
the projections 40 into recesses 13 formed at the upper 
portion of the holloW chamber 11. The LED chips 6, each 
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serving as a light source, are arranged on the substrate 5 at 
a predetermined pitch in a roW extending longitudinally of 
the substrate 5. 

[0049] The substrate 5 may be made of ceramic material 
or glass epoxy resin for example. The obverse surface of the 
substrate 5 is formed With a Wiring pattern (not shoWn) for 
poWer supply and signal input/output With respect to the 
LED chips 6 and the light receiving elements 7. As clearly 
shoWn in FIG. 5, the substrate 4 is provided With a con 
nector 50. The LED chips 6 and the light receiving elements 
7 are electrically connected to an external device via the 
connector 50 and the above-described Wiring pattern. 

[0050] The obverse surface of the substrate 5 is further 
provided With auxiliary elements such as jumpers 51. Each 
of the jumpers 51 electrically connects separated portions of 
the Wiring pattern. 

[0051] The obverse surface of the substrate 5 includes a 
black region 52a (crisscross-hatched portion in FIG. 5) and 
a White region 52b (non-hatched portion in FIG. 5). The 
jumpers 51 are black though crisscross hatching is not 
applied thereto in FIG. 5. The White region 52b is limited to 
a portion adjacent the LED chips 6, and the other portions 
of the obverse surface of the substrate 5 provide the black 
region 52a. Thus, the black region 52a includes portions of 
the obverse surface of the substrate 5 facing the holloW 
chamber 11 shoWn in FIG. 1. 

[0052] The case 1 is further formed With a holloW portion 
14, a plurality of partitions 15 and a plurality of projecting 
Walls 16. The holloW portion 14 extends from the bottom to 
the top of the case 1 and is elongated longitudinally of the 
case 1. The holloW portion 14 is upWardly closed by the 
transparent plate 2 and doWnWardly closed by the substrate 
5. The holloW portion 14 is provided to guide light emitted 
from the LED chips 6 toWard the image read line S. 
Therefore, the LED chips 6 are disposed at the bottom of the 
holloW portion 14. The holloW portion 14 is de?ned by tWo 
longitudinally extending Walls 17a, 17b and tWo longitudi 
nally opposite end Walls 17c, 17d. All of the Walls 17a~17d 
are White, thereby having high light re?ectivity. The Walls 
17a, 17b are inclined partially or entirely for appropriately 
guiding light from the LED chips 6 toWard the image read 
line S. The holloW portion 14 is positioned on the White 
region 52b of the substrate 5. 

[0053] The partitions 15 are integrally formed on the case 
1. Therefore, all surfaces of the partitions 15 are White. The 
partitions 15, each comprising a plate extending from the 
Wall 17a WidthWise of the holloW portion 14, are arranged 
at a predetermined pitch longitudinally of the holloW portion 
14. Thus, the partitions 15 divide the holloW portion 14 
beside and above the LED chips 6 into a plurality of 
individual sections 14a, as clearly shoWn in FIG. 2. The 
individual sections 14a are substantially equal in Width L 
(the dimension longitudinally of the holloW portion 14). The 
partitions 15 are so provided that a single LED chip 6 is 
arranged centrally in each of the individual sections 14a. 

[0054] All or selected ones of the partitions 15 cover the 
jumpers 51. Speci?cally, the holloW chamber 11 and the 
holloW portion 14 are separated by a Wall 18. Each of the 
jumpers 51 extends beneath the Wall 18 into the holloW 
portion 14, as clearly shoWn in FIG. 1. As shoWn in FIGS. 
2 and 4, the portion of the jumper 51 extended into the 
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holloW portion 14 is covered With a corresponding one of the 
partitions 15. Each of the partitions 15 covering the jumper 
51 is formed, at its loWer portion, With a recess 15a for 
receiving the jumper 51. The recess 15a extends from the 
partition 15 into the Wall 18. HoWever, in the case Where the 
entirety of the jumper 51 is covered by the partition 15 only, 
the recess 15a need not extend into the Wall 18. In the 
present invention, other auxiliary elements such as capaci 
tors, resistors or ampli?ers may be mounted on the substrate 
5 instead of the jumpers 51. Such auxiliary elements may 
also be covered With the partitions 15. 

[0055] Similarly to the partitions 15, the projecting Walls 
16 are integrally formed on the case 1 so as to project from 
the Wall 17a. The provision of the projecting Walls 16 and 
the partitions 15 enhances the mechanical strength of the 
case 1. The surfaces of the projecting Walls 16 are also White. 
As shoWn in FIG. 2, the projecting Walls 16, each in the 
form of a plate, are shorter than the partitions 15. Each of the 
projecting Walls 16 has a loWer end surface 16a Which faces 
a corresponding one of the LED chips 6 as appropriately 
spaced therefrom. 

[0056] Next, the operation of the image reading apparatus 
A Will be described. 

[0057] Referring ?rst to FIG. 1, light emitted from the 
LED chips 6 travels through the holloW portion 14 toWard 
the image read line S. At this time, some of light travels 
directly toWard the image read line S, Whereas some of light 
is re?ected by the Walls 17a~17d, the partitions 15 and the 
projecting Walls 16, or on the White regions 51b of the 
substrate 5 While traveling toWard the image read line S. 
Since all the surfaces of these portions have high light 
re?ectivity, light is not absorbed by these surfaces. As a 
result, it is possible to illuminate the image read line S 
ef?ciently. 

[0058] On the other hand, light emitted from the LED 
chips 6 are divided by the individual sections 14a While 
traveling toWard the image read line S. The individual 
sections 14a are identical With respect to their siZe as Well 
as With respect to the number and position of the LED chips 
accommodated therein. Further, the jumpers 51 having black 
surfaces are not exposed in the individual sections 14a. 
Therefore, the light emission and re?ection occurs similarly 
in all the individual sections 14a, so that it is possible to 
illuminate the image read line S uniformly over its entire 
length. Moreover, light traveling directly above the LED 
chips 6 is blocked by the loWer end surfaces 16a of the 
projecting Walls 16 so as not to directly reach the image read 
line S. Therefore, it is possible to prevent the image read line 
S from being illuminated more intensively at portions cor 
responding to the LED chips than at other portions. As a 
result, uniform illumination of the image read line S can be 
performed even more reliably. 

[0059] The light reaching the image read line S is re?ected 
on a surface of a document D disposed on the transparent 
plate 2. The re?ected light passes through the lenses 31 of 
the lens array 3 to be received by the light receiving 
elements 7. Since the light receiving elements 7 are covered 
With the re?ection preventing member 4, light is prevented 
from scattering and re?ecting around the light receiving 
elements 7. Thus, the image reading apparatus A provides 
high image reading quality by the synergistic effect of 
preventing scattering light from entering the light receiving 
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elements 7, uniformly illuminating the image read line S and 
enhancing illumination efficiency of the document D. 

[0060] The number of the partitions 15 and the pitch 
betWeen adjacent partitions 15 are not limitative for the 
present invention. Further, the light sources are not limited 
in number to one for each of the individual sections 14a. 
Moreover, the partitions 15 may be provided separately from 
the case 1. For example, a member provided With partitions 
15 may be built in the case 1. The partitions 15 may not be 
White. Similarly, the case 1 may have a color other than 
White and may be black for example. The case 1 may be 
made of black resin, and the partitions 15 and other selected 
portions may be made White by painting. 
[0061] FIGS. 6 through 10 illustrate a second embodi 
ment of the present invention. In these ?gures, the elements 
Which are identical or similar to those of the ?rst embodi 
ment are designated by the same reference signs as those 
used for the ?rst embodiment. 

[0062] As clearly shoWn in FIG. 6, an image reading 
apparatus Aa in this embodiment includes a case 1 formed 
With a hole 14‘ Which incorporates a complementary mem 
ber 8. As shoWn in FIG. 10, the complementary member 8 
includes a longitudinal side Wall 82a. The side Wall 82a is 
provided With a pair of longitudinally opposite end Walls 80 
extending transversely from the side Wall 82a. Each of the 
end Walls 80 includes light re?ective surfaces 81, 81a having 
high light re?ectivity. Similarly to the case 1, the comple 
mentary member 8 is made of White synthetic resin prepared 
by adding titanium oxide to polycarbonate for example, so 
that the surfaces of the complementary member 8 other than 
the light re?ective surfaces 81, 81a also re?ect light. As 
clearly shoWn in FIG. 9, a loWer portion 8a of the comple 
mentary member 8 ?ts, at its longitudinally opposite ends, 
into a narroWer portion 14b provided at longitudinally 
opposite ends of the hole 14‘, thereby positioning the 
complementary member relative to the case 1. 

[0063] In this image reading apparatus Aa, a holloW por 
tion 14 for guiding light is de?ned in the hole 14‘ of the case 
1 betWeen the side Wall 82a of the complementary member 
8 and an opposite Wall 17b of the case 1, as shoWn in FIG. 
6. The side Wall 82a and the Wall 17b are inclined partially 
or entirely for appropriately guiding light from a plurality of 
LED chips 6 toWard an image read line S. The holloW 
portion 14 provides a space betWeen the upper surface of a 
lens array 3 and the loWer surface of a transparent plate 2. 
As clearly shoWn in FIG. 7, the light re?ective surfaces 81 
of the end Walls 80 of the complementary member 8 are 
substantially ?ush With the Walls 17c, 17d of the case 1, 
respectively, thereby de?ning longitudinally opposite ends 
of the holloW portion 14. As shoWn in FIGS. 8 and 9, each 
of the end Walls 80 is provided With a projecting tip 80a 
Which is inserted betWeen a respective one of the longitu 
dinally opposite ends of the lens array 3 and the transparent 
plate 2, forcing the lens array 3 doWnWardly at its longitu 
dinally opposite ends. As a result, the lens array 3 is reliably 
?xed. Further, each of the light re?ective surfaces 81a Which 
is the side surface of a respective projecting tip 80a is 
oriented into the holloW portion 14 betWeen the lens array 3 
and the transparent plate 2. 
[0064] Next, the operation of the image reading apparatus 
Aa Will be described. 

[0065] Light emitted from the LED chips 6 travels through 
the holloW portion 14 toWard the image read line S. In 
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traveling, the light diverges longitudinally of the holloW 
portion 14, as shoWn in FIGS. 7 through 9. At this time, the 
light traveling toWard the longitudinally opposite ends of the 
holloW portion 14 is efficiently re?ected at the light re?ec 
tive surface 81, 81a. Part of the light thus re?ected reaches 
the image read line S mostly at the longitudinally opposite 
ends of the image read line S. Particularly, since the light 
re?ective surfaces 81a are positioned higher than the lens 
array 3 and adjacent to the longitudinally opposite ends of 
the image read line S, the light impinging on the light 
re?ective surface 81a is ef?ciently re?ected to the longitu 
dinally opposite ends of the image read line S. Thus, the 
amount of light directed to the longitudinally opposite ends 
of the image read line S can be increased, thereby preventing 
the ends from being less illuminated than a longitudinally 
central portion of the image read line S. Thus, With the image 
reading apparatus Aa, it is possible to illuminate the image 
read line S uniformly, like the image reading apparatus A of 
the ?rst embodiment, so that image reading quality can be 
enhanced. The image reading apparatus A of the ?rst 
embodiment has the same advantage as those of the image 
reading apparatus Aa and realiZes uniform illumination of 
the image read line, because the Walls 17c, 17d de?ning the 
longitudinally opposite ends of the holloW portion 14 have 
light re?ective surfaces. 

[0066] The above-described advantages of the image read 
ing apparatus Aa are obtained because the surfaces 80, 81a 
of the complementary member 8 are light-re?ective. 
Accordingly, the same advantages can be obtained even if 
the case 1 is not White. Therefore, also in the image reading 
apparatus Aa, the case may be made of black resin for 
example. In the present invention, the light re?ective sur 
faces may be provided directly on the case Without sepa 
rately providing the complementary member in the case. For 
example, White painting, or any other material or member 
having high light re?ectivity may be applied to selected 
portions of the case to provide light re?ective surfaces. 

[0067] The speci?c structure of each of the components in 
the image reading apparatus in accordance With the present 
invention may be modi?ed in various Ways. For example, 
light sources other than the LED chips may be employed. 

1-13. (canceled) 
14. An image reading apparatus comprising: 

a substrate Which has an obverse surface provided With a 
plurality of light sources arranged in a roW; 

a case including a holloW portion extending along the roW 
of the light sources for guiding light emitted from the 
light sources toWard an image read line; and 

a lens array for forming an image of a document onto a 
plurality of light receiving elements arranged in a roW, 
the document being disposed to face the image read 
line; 

Wherein the image reading apparatus includes a pair of 
Wall surfaces de?ning longitudinally opposite ends of 
the holloW portion, at least part of each Wall surface 
being a light-re?ective surface; 

the image reading apparatus further comprising a comple 
mentary member Which is separate from the case but is 
mounted in the case, the complementary member hav 
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ing outer surfaces Which are at least partially White, part 
of the complementary member serving as the light 
re?ective surface. 

15. The image reading apparatus according to claim 14, 
Wherein the light re?ective surface is White. 

16. The image reading apparatus according to claim 14, 
Wherein the holloW portion provides a space betWeen the 
image read line and the lens array, the light re?ective surface 
being oriented into the space. 

17. The image reading apparatus according to claim 14, 
Wherein the case includes a groove for receiving the lens 
array, part of the complementary member being disposed 
betWeen the lens array and the image read line to prevent the 
lens array from coming out of the groove. 

18. An image reading apparatus comprising: 

a substrate Which has an obverse surface provided With a 
plurality of light sources arranged in a roW; 

a case including a holloW portion extending along the roW 
of the light sources for guiding light emitted from the 
light sources toWard an image read line; and 
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a lens array for forming an image of a document onto a 
plurality of light receiving elements arranged in a roW, 
the document being disposed to face the image read 
line; 

Wherein the image reading apparatus includes a pair of 
Wall surfaces de?ning longitudinally opposite ends of 
the holloW portion, at least part of each Wall surface 
being a light-re?ective surface; 

Wherein the case includes a groove for receiving the lens 
array, the case being provided With a transparent plate 
Which has an obverse surface providing the image read 
line; and 

Wherein the transparent plate has a reverse surface formed 
With a projection for engagement With the lens array for 
forcing the lens array toWard a bottom of the groove. 

19-20. (canceled) 


